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Executive Summary
The vision of the Nuclear Energy Advanced Modeling and Simulation (NEAMS) program is to bring a new generation of analytic tools to the nuclear engineering community in order to facilitate students, faculty, industry and laboratory researchers in investigating advanced reactor and fuel cycle designs.
Although primarily targeting at advanced nuclear technologies, it is anticipated that these new capabilities will also become interesting and useful to the nuclear regulator Consequently, the NEAMS program needs to engage with the Nuclear Regulatory Commission as the software is being developed to ensure that they are familiar with and ready to respond to this novel approach when the need arises. Through discussions between key NEAMS and NRC staff members, we recommend annual briefings to the Division of Systems Analysis in the NRC's Office of Nuclear Regulatory Research.
Background
The vision of the NEAMS program is to bring truly predictive modeling and simulation (M&S) capabilities to the nuclear engineering community in order to enable a new approach to the analysis of nuclear systems. This vision leverages advances in high-performance computing, as well as computational science and engineering to change the relationship between experiment and simulation -as has already happened in many other fields of science and engineering. The goal is not to eliminate experiments, but rather to optimize how the measurements are used to gain scientific insight or solve problems of interest. In order to significantly influence the trajectory of nuclear M&S capabilities, NEAMS emphasizes increasing accuracy and fidelity, and broadening the range of applicability of methods. Uncertainty quantification is also considered extremely important to predictive capabilities. At the same time, there is an emphasis on ease of use and integration into current design and safety analysis processes, as well as ease of maintenance and future development of the software. The NEAMS predictive modeling approach is substantially different from current practice in the nuclear industry, which relies much more heavily on models parameterized by experiments. NEAMS anticipates issuing in FY 2018 a full release of its computational toolkit aimed at advanced reactor and fuel cycles.
Why NEAMS Needs to Engage the NRC
Although the NEAMS program is focused on the DOE R&D community as its primary user base, there is a desire and expectation that, over time, the M&S capabilities being developed by NEAMS will become interesting and useful to the commercial nuclear energy industry as well. A natural consequence of the adoption of NEAMS codes by industry would be their eventual use in a licensing case made to the Nuclear Regulatory Commission (NRC). Therefore, although the NEAMS program is not, directly, producing software for licensing, it behooves us to consider this possibility in order to facilitate adoption of NEAMS software products in industry. In meetings with industry representatives, we have been advised that the most important aspect of this is to ensure that the NRC is not "surprised" by our software or our approach to predictive M&S when a license application is filed by an appropriate NRC licensee using computational tools developed by NEAMS. Therefore, NEAMS needs to engage with the NRC as the software and methodology are being developed and matured so that the NRC has the necessary visibility into our work to understand it, and its implications on the licensing process.
NRC Organization and Structure
The Nuclear Regulatory Commission is an independent federal agency with oversight over commercial nuclear power plants, and other uses of nuclear materials through licensing, inspection, and enforcement activities. Within the NRC, the Office of Nuclear Regulatory Research (RES) is tasked with proposing and coordinating improvements to the agency's regulatory research programs and processes to achieve enhanced safety, efficiency, and/or effectiveness, and develops the technical basis of risk-informed, performance-based regulations in all areas regulated by the NRC. As such, this is the natural point of engagement for NEAMS. 
Strategy
Our primary strategy for the development of these recommendations came from discussions with NRC staff. Initially, Jim Peltz and David Bernholdt engaged Brett Rini, Technical Assistant to the Director of the Office of Nuclear Regulatory Research. With Brett's help, we organized a teleconference to bring together key NRC and NEAMS staff in which we presented the organization and goals of the NEAMS program, and provided deeper dives on the Fuels and Reactors Integrated Performance and Safety Code activities. NRC staff included representatives from all three technical divisions, with deeper participation from the Division of Systems Analysis. (Details of the teleconference agenda and participants can be found in Appendix A.) That teleconference was considered by the participants to be sufficient to assess the needs and expectations for on-going engagement between the two organizations.
Recommendation
The consensus of the teleconference participants was that annual briefings by the NEAMS program to primarily the Division of Systems Analysis within the Office of Nuclear Regulatory Research would suffice to keep the NRC informed of NEAMS progress and new developments.
In the context of this recommendation, it is worth noting two other DOE-NRC interactions which bear some relationship to the NEAMS program. First of all, there are quarterly meetings between management of the Office of Nuclear Energy and the NRC. These are fairly broad meetings, spanning a number of offices on the DOE side, including the Advanced Modeling and Simulation Office (AMSO), which oversees NEAMS, and the Offices of New Reactors and Nuclear Regulatory Research on the NRC side. Modeling and simulation is among the many topics that may be discussed at such meetings.
Second is the engagement of the Consortium for the Advanced Simulation of Lightwater Reactors (CASL) engagement with the NRC. CASL engages primarily with staff in the Division of Systems Analysis on a monthly basis through teleconferences, with quarterly face to face meetings planned. Like NEAMS, CASL is managed by AMSO; however CASL was formed specifically to work with the nuclear industry (EPRI, Westinghouse, and TVA) on issues that directly affect the current fleet of commercial reactors in the US. Consequently, CASL's work has an immediate connection to the NRC's regulatory interests and the stronger engagement between them is quite appropriate. Given the cross-leveraging of software between CASL and NEAMS, CASL's more intensive engagement with the NRC will also likely provide them with "previews" of related work in NEAMS.
Caveat
A subcommittee of the Nuclear Energy Advisory Committee (NEAC) was commissioned to review the NEAMS program in FY2012. The review subcommittee has not yet completed its final report, but according to an email by Dan Funk 1 headed "NEAC Subcommittee's Preliminary Thoughts/Themes After Review of NEAMS", they expect to call out the need for "stronger industry/regulator interaction and involvement (take a look at what CASL does with its Leadership Team and strategy)" among their recommendations. Once the review report is completed, it may be necessary to revisit the NRC engagement question in order to reconcile their guidance with the recommendations made above. 
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